Conformational conversion of PDE5 by incubation with sildenafil or metal ion is accompanied by stimulation of allosteric cGMP binding.
Phosphodiesterase-5 (PDE5) is a dimer containing a cGMP-specific catalytic domain and an allosteric cGMP-binding subdomain (GAF A) on each subunit. PDE5 exhibits three conformational forms that can be separated by Native PAGE and are denoted as Bands 1, 2, and 3 in decreasing order of mobility. A preparation comprised mainly of Band 2 PDE5 was partially converted to Band 3 PDE5 by 1h incubation with cGMP or the PDE5-specific inhibitors sildenafil, vardenafil, or tadalafil, but not with cAMP, milrinone (PDE3-specific), or rolipram (PDE4-specific). Band 2 PDE5 was converted almost entirely to Band 3 PDE5 by overnight incubation with sildenafil at 30°C. This time-dependent conversion was accompanied by a 7-fold increase in allosteric cGMP-binding activity, suggesting that Band 3 PDE5 is a much more active form than Band 2 PDE5 for allosteric cGMP binding. Conversion of Band 2 PDE5 to Band 3 PDE5 occurred faster by pre-incubation with cGMP, which binds to both the allosteric and catalytic sites of PDE5, than with catalytic site-specific sildenafil. Overnight incubation of a Band 2/Band 3 PDE5 mixture with EDTA caused time-dependent conversion to Band 1 PDE5 (apoenzyme), and this conversion was accompanied by a 50% loss in cGMP-binding activity. After incubation with EDTA, addition of Mn(++) or Mg(++) caused reversion of Band 1 to a Band 2/Band 3 PDE5 mixture in which Band 3 PDE5 predominated. This reversion was accompanied by a 3-fold increase in allosteric cGMP-binding activity. The combination of results implied that physiological conversion of Band 2 to Band 3 PDE5 by cGMP and/or divalent metal ion occupancy of the catalytic domain would increase allosteric cGMP binding to the enzyme. This conversion would produce a greater negative feedback effect on cGMP action by increasing sequestration of cGMP at the allosteric cGMP-binding site of PDE5 and by increasing cGMP degradation at the catalytic site of the enzyme. This conversion would also increase PDE5 inhibitor binding to the enzyme.